Changes in sexual attitudes and behaviors and resurgence of the sex industry in China have increased concerns about HIV/AIDS and sexually transmitted infections (STI) epidemics. Little attention has been paid to the significant and growing sex industry in rural China. Promotion of barrier protection in this context is most effective to prevent STIs and pregnancy. The female condom (FC) is a barrier method that gives women more autonomy in its application, and has other advantages, but has been little promoted and tested in high risk contexts in China. The China/US Women's Health Project was designed to promote FC use in addition to male condoms (MC) through outreach intervention conducted in sex work establishments in rural and small urban towns in southern China, using the original prototype FC1. The study used quantitative and qualitative methods to document the pre-intervention context, intervention delivery process, and post-intervention outcomes of FC use. In this paper we compare post-intervention FC users and non-users in the first study sites, two rural towns in a single county in Hainan Province. Examination of cross-sectional six-month and 12-month surveys indicated that, despite relatively high MC use, about one-third of the women in sex work establishments in these rural towns had adopted FC at each post-intervention survey. Compared with non-users, FC users were more likely to be freelance women in boarding houses, more sexually experienced, married with children, more sexually active in the prior month, and more exposed to the intervention. The rural context hampered intervention implementation, particularly the significant limits in health and human resources available to manage prevention of HIV/STIs among women in the sex industry. These challenges highlight the need to better understand the context of the rural sex industry and capacity of local resources for better prevention efforts and the benefits that new prevention technologies like FC can offer.
Introduction
Sexually transmitted infections (STI), including HIV/ AIDS, have become major health concerns in China in recent decades resulting from tremendous changes in sexual attitudes, behaviors and resurgence of the sex industry (Liao & Li, 2009; Pan et al., 2008; Wang, 2008; . This creates potential for a massive upsurge of HIV through heterosexual contact. An estimated 740,000 people are living with HIV/AIDS in China, and 48,000 were newly infected in 2009, including 42.2% through heterosexual transmission (Press Office of China Ministry of Health, Nov. 30, 2009) .
Little attention has been paid to the rapidly growing sex industry in rural areas of China (Fang et al., 2008; Liao et al., 2006; Liao & Li, 2009; Wong & Wang, 2003) , though it has significant potential to accelerate the national epidemics of STIs and HIV. Several factors contribute to this growing rural sex industry. The massive movement of Chinese from rural to urban areas and from one rural area to another in search of work has skyrocketed, creating opportunities, and in some cases necessity, for migrant labor participation in sex work (Chen et al., 2009; Liao & Li, 2009) . Many migrant laborers have limited education, are unskilled, and have extremely little knowledge of basic health; also, the rural areas offer few local resources for health and life necessities. Calls have increased for understanding the multiple, complex situations of rural sex workers and for development of multi-level interventions to offer them new options for prevention (Fang et al., 2008; Liao, Schensul, & Wolffers, 2003) .
One new technology is the female condom (FC), a barrier product that women can use to prevent HIV/ STIs and pregnancy by inserting it into the vagina (Female Health Company, 2008) . Use of FC still requires negotiation with male partners, but it gives women more autonomy to use compared with male condoms (MC) . The FC has been proven acceptable to women of all ages and multiple situations around the world, including in rural contexts, and has been shown to decrease STI incidence and increase protected sex (Choi, Gregorich, Anderson, Grinstead, & Gomez, 2003; Mantell et al., 2001; Thomsen et al., 2006) . Addition of the FC as an HIV/STI prevention option could begin to fill the gap in MC use and increase overall protected sex among women engaged in sex work. This gap can be quite substantial, as indicated by a recent report of 15 HIV/AIDS surveillance sites in China from 2004 to 2008, revealing a wide variation among sex workers in reported consistent MC use in the last month across the five years, from 2.8% to 95.6%, with the yearly median rate from 59.8% to 73.7% (Wang et al., 2009 ).
Very limited research on FC acceptability has been conducted in China. One such study assessed short-term acceptability in terms of satisfaction of the reality FC in a clinical reproductive health setting among married couples (Xu et al., 1998) . This study found that in 30 couples who used it at least 10 times each, 90% found it acceptable for contraception, 87% found it easy to use, and over half (55%) preferred it to a MC. Another study assessed improvement in FC knowledge, attitudes, and likes or dislikes of FC performance after introducing it to women sex workers in a period of two months, but did not provide details on how many FCs delivered were actually used, nor the context of FC adoption (Cheng et al., 2002) . No known studies have assessed FC use in combination with MC use among sex workers in rural China.
The China/US Women's Health Project aimed to promote FC use along with MC through an intervention that includes outreach to different types of sex work establishments in four typical rural and small urban towns in southern China. The study assessed acceptability and adoption of FC after exposure to a community-based educational, skillsenhancement, and support intervention conducted in sex work establishments by local health educators and care workers (Weeks et al., 2010b) . The study used quantitative and qualitative methods to document the pre-intervention context, the intervention delivery process, and outcomes of the program on FC use.
In this paper we compare demographic and risk characteristics and intervention exposure of FC users and non-users in our first study site, which included two rural towns in a single county in Hainan Province, China. Cross-sectional surveys were conducted at three time points, including baseline (preintervention) and post-intervention at six months and 12 months after baseline, with women working in sex work establishments in the two towns. We will explore factors related to FC use and their significance for developing prevention intervention programs with multiple prevention options for women sex workers.
Methods

Settings and sample baseline characteristics
The two rural towns, referred to here as FS and YF towns to protect their identity and that of the study participants, are located within the same county approximately 40 miles from each other. Both towns have about 20,000 local residents and hundreds of migrant laborers from other parts of the province or other provinces. The amount and types of sex establishments have been changing since the sex industry began in these two towns in the early 1990s (Liao & Li, 2009; Liao et al., 2003) . During the period of our project, there were three types of establishments in FS: roadside restaurants, hairdressing/massage parlors, and boarding houses. The first two types were managed by a boss or owner; the third included single-room apartment houses rented by freelance sex workers. The women in boarding houses were older on average and more likely to be married than those in the other types of establishments. YF had only two types of establishments: hairdressing/massage parlors and boarding houses.
When the China/US Women's Health Project started in late 2007, there were 13 establishments in FS and 15 in YF. But two more hairdressing parlors opened in YF during the period of the project. During our formative research period, the county level CDC and local township hospital outreach workers and our two project ethnographers enumerated women in sex work establishments in these towns. They estimated 90Á100 women working in these establishments in each town during our study period.
Design of the project Female condom (FC) intervention design
We implemented a multi-level community intervention, primarily conducted in sex work establishments, to introduce and promote FC in combination with AIDS Care 67 MC for HIV/STI prevention. The goal of the intervention was to change the environment of risk and prevention within the sex work establishments to achieve community-wide increase in overall protected sex among women in the local sex industry. We used the original prototype FC1. The intervention was mainly accomplished through outreach to the establishments, with a project hotline and local community women's center as backup for individual women if they wanted one-on-one project support. The intervention teams in each town consisted of three parttime female health practitioners from the township hospitals and one full-time health educator hired by the project.
The intervention plan was to educate no less than 80% of women in the establishments. The local teams were asked to conduct outreach at least twice per week. After the initial eight weeks starting in June 2008, outreach continued to support FC users, educate women who came later, and deliver free MCs and FCs. Outreach staff filled out a structured form for every outreach encounter in each establishment and documented issues in the delivery process.
Sessions were usually conducted with a small group of women in the establishments. The intervention consisted of an educational session about FC using an illustrated flip-chart and a demonstration of FC insertion using a plastic model vagina or the hands. Women were encouraged to practice FC insertion in the model. Those who were willing to try it were given three to five FCs. Staff encouraged them to practice insertion at least one to two times before trying it with a partner. Follow-up support sessions mainly focused on troubleshooting and delivering more FCs for those who wanted to continue using it, or providing FC education to new women who wished to learn about and try it. Staff also delivered other educational materials and MCs.
Continuous outreach to the establishments in both towns lasted about one year, divided into two six-month phases. The intensity of the outreach was gradually reduced from the first phase (JuneÁ November, 2008) to the second (December, 2008Á May, 2009) (Weeks et al., 2010b) .
Intervention evaluation design
This study was designed to test a multi-level intervention expected to change the community and establishment contexts, resulting in some degree of general FC adoption within the sex worker population in these towns and establishments, despite known migration and turnover of individual sex workers (Weeks et al., 2010b) . Because of anticipated significant migration, the study was not designed to recruit and track a cohort of women. Further, all sex workers in the study towns were intended to receive the locally delivered establishment-based intervention; thus, the study design precluded recruitment of a non-intervention comparison group. Instead, we used the three time-point cross-sectional surveys to assess community-wide change across establishments. We hypothesized that several individual level (e.g., demographic, sexual risk, and intervention exposure) and contextual factors (e.g., establishment type, town) would be associated with greater FC use among sex workers in these towns.
Survey sampling was designed to capture nearly the total target population (80% or more) in each town to measure FC use and assess which subsectors of the sex worker population chose to use the FC by the follow-up assessments. However, because a small number of establishments only allowed limited project access and some women refused participation because they were busy with clients or other activities, we recruited a convenience sample with quota characteristics corresponding to the women in the towns, and achieved the targeted sample size (minimum 75 per town).
Women working in the sex establishments who were at least 16 years of age and who self-reported having been sexually active in the previous 30 days (regardless of partner type) were eligible to participate in the surveys at each time point. Participants were recruited in their establishments and screened for eligibility. At the two follow-up surveys, we attempted to track which women had attended previous surveys by using unique ID codes and asking women to bring back a project card with their ID written on it. Women who could show a project ID card would be eligible for follow-up surveys even if they had not been sexually active in the last 30 days. Interviewers obtained informed consent from eligible volunteers, and performed a face-to-face interview using a structured questionnaire.
Survey participants received a non-cash gift incentive (e.g., silk scarf, health and beauty products) worth approximately 80 yuan (about US$12) for completing the survey. All study protocols received full review and approval by an Institutional Review Board (IRB) at both the US and Beijing partnering institutions. Hainan staff and partners were trained and agreed to abide by protocols of the US and Beijing IRBs.
Measures
The questionnaire measured: demographics and migration history; knowledge of STIs, HIV/AIDS, MC, and FC; use of MC and FC (ever, prior 30 days); sexual relationships (partner types and number); protected and unprotected vaginal sex with primary and paying partner(s) (''guests'') in the last 30 days; history and current symptoms of STI, HIV status, reproductive and sexual history, contraceptive and preventive practices; and exposure to project intervention and sources of condoms.
''FC users'' are respondents who reported: (1) knowing about FC; and (2) having used FC at least once; ''FC non-users'' are women who had heard of FC but had never used it during sexual intercourse. (Women who had never heard of FC were excluded from the analyses here.) The proportion of protected sex in the last 30 days is the reported number of vaginal sex acts with either MC or FC divided by the total reported number of vaginal sex acts in that same period, which ranged from ''100% protected'' to ''nil protected.'' Only vaginal sex was measured in this study because prior research with this same population in these towns indicated extremely low reported anal sex (Liao et al., 2003; Weeks et al., 2007) .
Several measures assessed women's longevity in the town and their potential and actual exposure to project intervention. ''Having participated in a previous survey'' at six months refers to participation in our baseline survey, and at 12 months, either the baseline or six-month surveys, or both. Exposure to the intervention was measured by asking if they ''know about the Women's Health project,'' (i.e., by name), and ''know about the flip chart'' (one intervention tool project outreach staff used) before the interviewer showed it to her. ''Times participated in FC education'' indicates how often she attended sessions outreach staff delivered at her establishment. This intervention ''dose'' is a cumulative count of the two phases of intervention; so if a woman stayed in the town longer, she might have more opportunities to participate than those who stayed a shorter time. Thus, at the 12-month survey, women who had been in the town for the full year might have been exposed to intervention at any point over that period. ''Learned FC insertion with the vaginal model'' indicates the respondent practiced this after the staff demonstration during the educational session. ''Practiced FC insertion'' means a woman followed the intervention instructions to practice insertion on her own before use with a partner.
Data analysis
To conduct our analysis for this paper, we combined data from the two rural towns at each of the three cross-sectional survey time points to compare FC users with non-users at follow-up. Because FC was not available in these towns prior to our study and no women had used it prior to our intervention, we report all women in the baseline sample as non-users (Tables 1 and 2) . Our primary outcome variable is FC use/non-use, as defined above, at the six-month and 12-month time points with women who reported having ever heard of FC at that time point.
Statistical analyses were conducted to compare characteristics and exposure to intervention of the independent groups of FC users and non-users. We conducted analyses separately at each follow-up survey because the time point samples were not independent. Wilcoxon rank-sum test was used for non-normally distributed continuous variables, Student's t-test was used for normally distributed continuous variables, and x 2 -test was used for variables measured in proportions. Statistical significance was accepted at pB0.05, and all analyses were conducted using SAS 9.1 software (SAS Institute, Cary, NC, USA).
Results
We included in our analyses 152 baseline surveys, 112 six-month surveys, and 111 12-month surveys from women in the two rural towns combined (Table 1) . These samples included women who reported prior 30 day sex with either a primary or paying male partner. Follow-up samples only included women who had ever heard about FC.
Some overlap between the three cross-sectional samples was identified (reported in Table 3 below) . At the six-month survey, 49 participants (43.8%) reported having participated in the baseline survey. At the 12-month survey, 37 women (33.3%) indicated that they had participated in the baseline, 50 (45.0%) in the six-month, and 22 (19.8%) in both.
Our baseline survey showed that, compared with women of YF (N 077), women in FS (N 075) were slightly younger (mean age 26 in FS, 27 in YF), included fewer ethnic minorities (47% in FS, 61% in YF), and were more sexually active (mean number of sex acts in the last 30 days: 18.9 in FS, 9.0 in YF) (not reported in the table). Though all women were recruited from establishments in which sex work takes place, the proportion of women who reported having had commercial clients in the prior 30 days was about 85% in FS, but only 60% in YF. At baseline, 54.7% of FS women reported using MC during every sexual encounter in the past 30 days, compared with 36.4% of YF women. Further, 25.3% of FS women but only 10.4% of YF women reported ever having heard of FC at baseline.
Participants in the 12-month survey were older (median age 25 at baseline and six months vs. 28 at 12 AIDS Care 69 months), slightly more were from boarding houses (32.2% at baseline; 29.9% at six months; 39.7% at 12 months), and fewer were single (59.9% at baseline; 61.7% at six months; 44.4% at 12 months). Among women included in these analyses who had heard of FC at follow-up, 35 (29.2%) at six months and 34 (30.4%) at 12 months had tried FC at least once, and 20 (16.7%) at six months and 19 (17.0%) at 12 months reported using FC more than once (We excluded from analysis eight women at six months and one at 12 months who were previous survey participants who knew about FC but had no sexual activity in the prior 30 days).
Female condom (FC) users' and non-users' characteristics and prior 30 day risks
As shown in Table 1 , compared with non-users, FC users at both six months and 12 months were more likely to be freelance women in boarding houses. The majority was married and had children. They had a slightly longer history of sexual activity and were more likely to have used a long-term contraceptive (IUD or tube ligation), though some of these differences had no statistical significance.
When current sexual relations and sexual activities were compared (Table 2) , FC users reported more sex acts on average in the prior 30 days. The mean proportion of protected sex was not significantly different between users and non-users, but fewer FC users reported never using protection during sex in the last 30 days.
Female condom (FC) delivery and female condom (FC) use
Project staff across the two towns delivered 818 FC and more than 9000 MC during the one-year intervention. Among FC users, 21 women at six months and nine at 12 months reported using FC in the last However, at the 12 month survey, the reported number of FC used in the last 30 days was 65, a mean of 7.3 per user by nine women from six establishments across the two towns. Women used more FC with paying partners (8.6 per user) than primary partners (1.7 per user). Four women from one boarding house used nearly 74% of all FC with their paying partners at the 12-month survey, with one woman reporting having used 39 FC in the previous month. This suggests that over time, a small number of higher risk women used FC to fill a need for an additional barrier option with their paying partners.
Female condom (FC) knowledge
We asked seven questions about preventive functions and use of FC. No significant differences were identified between users and non-users in the proportions of correct answers and the mean knowledge score at the six-month survey, though users' median knowledge score was higher than non-users' (6.0 vs. 5.0, pB0.01). However, the proportions of correct answers to the two questions specific for FC use, i.e., ''does lubricant use help to reduce problems of FC use'' and ''should female condoms be used by a woman and male condoms by the man at the same time to achieve maximum protection,'' were much lower than those of other questions. Statistically significant differences in the proportion of correct answers to these two questions were identified between users and non-users at the 12-month survey (58.8% vs. 40.3% for the lubricant item; 38.2% vs. 16.9% for the dual condom item).
Outreach activities and participation
Staff completed 234 outreach encounters to the 30 establishments in the two towns during the two phases of intervention, with 103 in phase one (between baseline and six-month surveys) and 131 in phase two (between six-month and 12-month surveys). On average, the number of outreach encounters to each establishment was slightly higher in FS than in YF (median nine times in FS, seven in YF). Also, in FS outreach was conducted evenly across the two phases, but in YF more outreach was done in phase two (75 times, 64%) than in phase one (43 times, 36%).
Self-reported participation in project activities is shown in Table 3 . As reported above, some women returned for follow-up surveys at each time point, indicating their longer stay in the town. This was most evident in FC users at the 12-month survey. Exposure to project intervention also varied by users and non-users. Though the vast majority of women were aware of the project, FC users were significantly more likely at both six months and 12 months to recognize the demonstration flip chart, have learned FC insertion in a model, and have practiced it before use according to project intervention instructions. At Women in the study who had sex with persons who were neither primary nor paying partners were excluded from these analyses. **p B0.01. pated in FC education significantly more times than non-users.
Discussion
These analyses show that about one-third of the women working in sex establishments in the two rural towns adopted FC after education and FC delivery. FC users were more likely to be sexually experienced.
In particular, several women reporting very high risk, namely, older sex workers living in the boarding houses and having unprotected sex with multiple paying partners, appeared to incorporate FC into their routine prevention practices when MC use was inadequate. This comparison also indicated that FC users were more likely to have been exposed to the project intervention in their sex work establishments, particularly by the 12-month assessments.
Overall, adoption of FC in these two towns did not seem to be very high, and FC users did not show a significantly higher proportion of protected sex in the prior 30 days, although they seemed less likely to be totally without protection than non-users. The relatively high level of MC use and other contextual factors might partially explain this finding. Our baseline survey indicated that over 70% of the women in FS used MC with paying partners every time in the last 30 days. This level of MC use was higher than that reported above from the 2004 to 2008 sentinel surveillance sites, which was as low as 13.9% in Hainan province in 2008 (Wang et al., 2009) . Despite this generally high rate of MC use among FS sex workers, many good MC users were not using condoms with their primary partners (boyfriends and husbands), and many women in both towns continue to be inconsistent MC users with paying partners, creating an important need for FC to further reduce the rates of overall unprotected sex. Comparison of the six-month and 12-month surveys indicated that FC increasingly became a viable alternative barrier method particularly among the 30% who were not good MC users and who had higher rates of unprotected sex.
Data from this study compared with earlier studies in these same towns showed much improvement among sex workers in MC knowledge, attitudes and behavior and the existence of an enabling environment for MC use (Liao & Li, 2009; Liao et al., 2003; Liao et al., 2006; Weeks et al., 2007) . This introduction of FC, a challenging new product in itself, created a complicated situation for women in the two towns to choose from multiple prevention options. As a result, one year of intervention might not be enough for many women to adopt this new tool, and one year of evaluation may be insufficient to determine the role of FC or measure the effect of the intervention for increasing FC use. Dissemination and adoption of a very new and relatively complex prevention tool, which is unlike anything else these women have used before, may require a longer time to take hold.
The results of this study might indicate a paradox in FC promotion. Most of the repeat FC users tended to be women who were slightly older and with a family to support. If this is true, they are the women with less capacity to afford a costly prevention product like the FC. Thus, a comprehensive program to make FC available to those at highest risk or most likely to adopt the product must include ongoing provision of affordable or free FC to some potential users (Kaler, 2004; Mantell et al., 2006; Vijayakumar, Mabude, Smit, Beksinska, & Lurie, 2006; Weeks et al., 2010a) . The rural context created important impediments to implementation of prevention intervention to deliver and support the adoption of FC among sex workers. Our project revealed the significant limits of health and human resources in these rural communities to manage prevention of HIV/STIs among women in the sex industry in general. Though many preventive projects had been implemented over the past 15 years, the local health providers who were trained and experienced from those projects have changed over time. Our project started for the most part with local intervention team members who were new to the work of conducting prevention intervention. Further, most of the local project intervention staff were young, and some were unmarried with no prior sexual or reproductive experience themselves. This was the first time for most of them to work in an intervention within the complicated context of sex work establishments. Capacity building for efforts such as this intervention, and sustainability of that capacity, are challenges everywhere. These challenges highlight the importance of and need for more research to better understand the characteristics and social dynamics of the rural sex industry in China and other developing countries, and the availability of local resources to build, implement, and maintain site-based prevention efforts in sex work establishments to promote FC and other woman-initiated prevention options.
This analysis of our first study sites has some limitations. Despite general differences in overall demographic and sex risk characteristics among sex workers in these two rural towns, to achieve a large enough sample size at each time point to compare FC users and non-users we combined the two towns' samples for our analyses here. The small sample size prohibited using a multi-variate model. Additionally, significant sex worker migration and the resulting need to use a cross-sectional design, despite inclusion of the near total local sex worker population at each assessment, limited our ability to test causal relationships among factors to explain FC use or non-use. However, the project's findings can contribute to the promotion of FC, along with MC, within the complex context of the sex industry in resource limited rural settings. This is greatly needed in China and other developing countries.
